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STRESS AND RECOVERY OF
AQUATIC ORGANISMS AS RELATED TO
HIGHWAY CONSTRUCTION ALONG
TURTLE CREEK, BOONE COUNTY,
WEST VIRGINIA

By JAMES L. CHISHOLM and SANFORD C. DowNs

ABSTRACT

During and after construction of Appalachian Corridor G, a divided, four-lane high-
way, five benthic invertebrate samples were collected at each of four sites on Turtle
Creek, and, for comparative purposes, three samples were collected at each of two sites
on Lick Creek, an adjacent undisturbed stream. Diversity index, generic count, and
total count initially indicated severe depletion or destruction of the benthos of Turtle
Creek, but, within 1 year after highway construction was completed, the benthic com-
munity of Turtle Creek was similar to that of Lick Creek. The greatest degradation oc-
curred near the headwaters of Turtle Creek because of erratic movement of sediment
resulting from high streamflow velocity. Diversity indices ranged from 0 to 3.41 near
the headwaters in the original channel, but only from 0.94 to 2.42 farther downstream
in a freshly cut channel. The final samples from Turtle Creek, which were similar to
those taken from Lick Creek at the same time, had generic counts of 10 at the most
upstream site and 16 near the mouth. A total of 147 organisms was found near the
headwaters, whereas a total of 668 was found near the mouth of the stream. The total
number of organisms collected at each site was proportional to the drainage area
upstream from the site. As a result of tributary inflow from unaltered drainage areas
and organism drift, rapid repopulation and stabilization of the benthic community oc-
curred. Channel relocation, bank recontouring, and reseeding also accelerated the
recovery of the benthic community.

INTRODUCTION

During 1973--74, the suspended-sediment yield of the Coal River
and its tributaries was 1,200,000 tons of sand, silt, and clay (Bader,
Chisholm, Downs, and Morris, 1977), 800 tons per square mile per
year. During the same period, Turtle Creek, a tributary to the Little
Coal River and the construction route of Appalachian Corridor G, a
divided, four-lane highway, yielded 34,000 tons of suspended sedi-
ment, or 1,400 tons per square mile per year.
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The construction of the highway, which was begun in 1972, necessi-
tated the removal of most vegetation and the development of large
cuts and fills along the narrow Turtle Creek Valley. Almost 60 percent
of the stream channel was relocated to accommodate the new high-
way. As a result, vast quantities of disturbed soil were exposed to ero-
sion. The high sediment yield of Turtle Creek provided an ideal situa-
tion for observing the impact of massive sediment transport and chan-
nel relocation on the benthic invertebrate organisms of this stream.
Samples were collected for this purpose from 1973 to 1975.

To assist in evaluating the data collected from Turtle Creek, a con-
trol basin of similar topographic and geologic setting was investigated
concurrently. Lick Creek, a small, virtually unaltered stream adjacent
to Turtle Creek, was chosen for this purpose.

This report summarizes the results of the biological studies as em-
pirically related to sediment movement along the bed of Turtle Creek
during the construction and postconstruction phase of Appalachian
Corridor G.
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plans and data related to Appalachian Corridor G.

DESCRIPTION OF TURTLE CREEK AND LICK CREEK BASINS

Turtle Creek is located in Boone County, W. Va., and flows north-
eastward to the Little Coal River at Danville (fig. 1). It was so named
because of the turtle-shaped limestone concretions along its bed
(Krebs and Teets, 1915, p. 31). Turtle Creek has a drainage area of
11.8 square miles and a stream-channel gradient of 460 feet over 6.9
miles, averaging 66 feet per mile. The mean annual discharge of Tur-
tle Creek is 15.8 ft3/s (cubic feet per second).

The cultivation of gardens and a few acres of corn and tobacco con-
stitutes the only agricultural activity in the basin. With the exception
of a few gas wells, mineral-resource extraction is virtually nonexis-
tent.

The most significant change of the topographic features of this
basin came about as a result of the construction of Appalachian Cor-
ridor G. That required excavating more than 314 million cubic yards of
earth, clearing and grubbing 250 acres, and dismantling 60 struc-
tures. Stabilizing cuts and fills required mulching and seeding 108
acres.
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FIGURE 1. — Turtle Creek and Lick Creek basins, West Virginia.
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Lick Creek flows northeastward to the Little Coal River, about a
mile downstream from the mouth of Turtle Creek. The drainage area
of Lick Creek is 5.5 miles, and its stream-channel gradient is 580 feet
over 4.6 miles, averaging 126 feet per mile. The mean annual flow of
Lick Creek is 7.38 ft3/s.

Cultural activities in the Lick Creek basin are similar to those in the
Turtle Creek basin. With the exception of its steeper channel gradient,
the Lick Creek basin has virtually the same topographic and geologic
features as those of the Turtle Creek basin.

GEOLOGY OF TURTLE CREEK AND LICK CREEK BASINS

Both Turtle Creek and Lick Creek are underlain by the Kanawha
Formation of Pennsylvanian age. The alluvium in both basins is
derived from rocks of the Kanawha Formation. According to Cardwell,
Erwin, and Woodward (1968), the Kanawha Formation is composed of
“sandstone (approximately 50 percent), shale, siltstone, and coal. Con-
tains several marine zones. Becomes more shaly westward in the sub-
surface* * *”

In September 1973, the authors observed some recently exposed
boulders beside a cut on the right-of-way of Corridor G approximately
half a mile southwest of the head of the Turtle Creek drainage. Of par-
ticular interest were some black boulders 3 to 4 feet in diameter com-
posed of shale, which appeared to be weathering very rapidly, break-
ing down into small chips that separated along the bedding plane.
Further weathering probably reduced the chips to silt-to-clay-sized
particles in a short time, the entire process probably taking only a few
months.

Under natural conditions this process may have occurred slowly
because the shale was weathered only from surfaces at the outcrops.
However, the process was accelerated when large masses of the
material were exposed in cuts during road construction. Consequently,
large amounts of fine material became available to the stream during
a short time.

STUDY METHODS
PHYSICAL AND CHEMICAL QUALITY SAMPLING METHODS

Dissolved oxygen, pH, and specific conductance were measured in
situ with portable field instruments at the time of benthic invertebr-
ate sampling. Samples were coliected and analyzed in accordance with
the methods prescribed by the U.S. Geological Survey (Brown,
Skougstad, and Fishman, 1970). Turbidity measurements were made
of raw water samples by the nephelometric method, and values are
reported in NTU (nephelometric turbidity units).

Suspended-sediment samples were collected at various stages of
stream discharge in an effort to estimate sediment discharge from
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RESPONSE OF BENTHIC INVERTEBRATES TO SEDIMENT DEPOSITION AND
TRANSPORT

Beginning in the fall of 1973, four sets of benthic invertebrate sam-
ples were collected every 4 to 5 months at four sites on Turtle Creek.
Another sample was collected about 10 months after highway con-
struction and reseeding were completed.

The following discussion describes the response of the benthic in-
vertebrates of Turtle Creek to sediment deposition (table 2) and
transport down the main stem. The results are discussed for each site
individually, and are shown collectively in tables 3 and 4.

TABLE 2. — Suspended-sediment discharge for Turtle Creek at
Danville (site T—4)

] Discharge C ation Tons per
Date Time (ft3/s) (mg/L) day
Sep. 29,1973 1745 250 11,100 7,490
Oct. 30,1973 1500 50 1,240 167
Jan. 10,1974 1415 500 2,900 3,920
Aug. 23,1974 1120 1.0 14 .04
Nov. 19,1975 1400 5.0 2 .03
SITE T-1

Excavation upstream from this site began during the fall of 1972.
During the following year, deposition of silt and clay eventually
covered the streambed to a depth of 8 to 10 inches, as shown in figure
10. The sample collected in the fall of 1973 had a diversity index of
0.92, a generic count of 7, and consisted of 4 crayfish (Decapoda), 2
damselflies (Odonata), and 1 common crane fly (Diptera), for a total
count of 7. As a result of ground-water discharge, the sediment deposit
at this site remained saturated during low streamflow (fig. 3).

Heavy rains during the early spring scoured most of the finer sedi-
ment and left about half an inch of clay and sand on the original rock
bed. As shown in figure 13, the bed had returned to a near-normal rif-
fle-pool configuration, with sufficient detritus to reestablish and sup-
port a benthic community.

The sample collected during the winter of 1973 yielded only two
crayfish; the sample had a diversity index of 0. This augmented
degradation resulted from continued sediment deposition, which
buried the organisms to a depth sufficient to isolate them from the
free-flowing, aerated water, which contained 10.5 mg/L of dissolved
oxygen. As a result, benthic invertebrates were seemingly eliminated.

By the following spring (1974), this reach of the stream had made
dramatic progress toward rebuilding the biological community. The
new complexity of the benthic community was indicated by the spring
sample, which had a total count of 59 insects and 2 crayfish, a generic
count of 15, and a diversity index of 3.41. As shown in figure 14A4,
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TABLE 3. — Distribution of benthic invertebrates

[Values in organisms per sample]

[ :
E s% B - B2 3 «2 82 8
s° gz 3 8¢ 53 §% £ € § E; 2% §F %
2E 22 f& B2 EE 2% 2§ 3§ B, B2E ER gy EZ
g3 5% 8% 2% % 5f 92 % £E§ §3 SE BE &%
5% 5 BE F% BE 22 33 83 £ 3& 38 z: 48
Site T—1
Fall 1973 4 1 2
Winter 1973 2
Spring 1974 ... 2 1 1 29 11 ... 2 5
Fall 1974 2 4 3 6 e e 12 1
Winter 1975 1 6 37 3 1 1
Site T-2
Fall 1973 ... 5 4 1 11 8 8 2 5
Winter 1973 ... ... 16 1
Spring 1974 .. 2 7 .. 42 7
Fall 1974 ... ... 13 1 13 1 1
Winter 1975 1 1 22 51 3 9 2
Site T3
Fall 1973 ... 6 9 27 69 1
Winter 1973 5 4 21 2
Spring 1974 ... ... 3 1 20 2 1
Fall 1974 ... 2 3 ... 36 1 1
Winter 1975 ... 12 ... 92 50 4 5 3
Site T—4
Fall 1973 5 10 83 9 15 ... ... 1
Winter 1973 ... ... 6 10 52 2
Spring 1974 ... ... 128 ... 62 1 2 1
Fall 1974 ... 6 4 7 11 2 1 2
Winter 1975 1 3 7 150 69 4 7 1 6
Site L-1
Spring 1974 ... 4 e e 27 1 2 1
Fall 1974 ... 1 3 8 11 2 3 2
Winter 1975 ... 2 4 65 32 2 P ¥ |
Site L-2
Spring 1974 ... 3 3 9 7N 7 Cee e . 14
Fall 1974 ... 1 15 2 4 4 1 2
Winter 1975 ... 2 3 97 49 9 2 5 ... ... 10

seven taxonomic orders were represented. Many of the genera were
those that are known to thrive on sand and rock streambeds under
well-aerated, free-flowing water. In particular, several genera of the
midges (Diptera) and mayflies (Ephemeroptera) were present, repre-
senting climbers, bottom sprawlers, burrowers, free rangers of rapid
water, and clingers. The family Simuliidae (Diptera), which, according
to Smith (1896, p. 341), prefers a habitat of swiftly flowing water,
rocks, and vegetable matter, was represented. Eleven stonefly nymphs
(Plecoptera) were found. According to Pennak (1953, p. 500), stonefly
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TABLE 4. — Benthic invertebrate taxa of

] 3
LR RE HE
R FE i1
g § LB 2 3 g
E ol o = § el § E § § 8 % g[S E
HEEEEEERE EHRELHEREEE
HEEEEEEEHE S P EEHEEIRE
S| gl &l 2l 8y E 2% HIE |
«| 5| &l 2|35 &gl 2 &| 3 Bl | £
% g g g
E & |4 |& E
o Site T-1
Fall 1973 X X
Winter 1973 X
Spring 1974 X X X |X
Fall 1974 X X
Winter 1975 X
_ Site T—2
Fall 1973 X X
Winter 1973
Spring 1974 X X
Fall 1974 X X
Winter 1975 X X X X
Site T-3
Fall 1973 X
Winter 1973
Spring 1974 b3
Fall 1974 X
Winter 1975 X
Site T—4
Fall 1973 ) X X
Winter 1973 X
Spring 1974 X
Fall 1974 X
Winter 1975 X X X
Site L—1
Spring 1974 X
Fall 1974 X
Winter 1975 X X
Site L—2
Spring 1974 X
Fall 1974 X X X
Winter 1975 X X
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Turtle Creek and Lick Creek, 1973—1975
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TABLE 4. — Benthic invertebrate taxa of Turtle

2
R
3 § HIE
AR IREREEEE!
P EHE R EE R EEREEE
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ELE| 515 5% 5 5| 25|28 72| 7| 8B 5| 2
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& = ]
Site T—1—Continued
Fall 1973
Winter 1973
Spring 1974 x| x| x| x| x X X
Fall 1974 X
Winter 1975 x| x| x x| X
Site T—2—Continued
Fall 1973 X X X X
Winter 1973
Spring 1974 x| x| x| x| x X X
Fall 1974 X X X
Winter 1975 x| x X X X X
Site T—-3—Continued
"Fall 1973 X X x| x
Winter 1973 X
Spring 1974 X x| X X
Fall 1974 X
Winter 1975 X X x| x X X
Site T —4—Continued
Fall 1973 X X X
Winter 1973 X X X
Spring 1974 X X X X
Fall 1974 X X X X
Winter 1975 X X X X X
Site L-1—Continued
Spring 1974 x| x| x X x| x X
Fall 1974 X X x| x
Winter 1975 X X X X
Site L—2—Continued
Spring 1974 x| x| x| x| x X x| x X
Fall 1974 X X
Winter 1975 X x| x| x X
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Based on organism diversity index and generic count, the 1975 sam-
ple indicated a remarkable improvement in the benthic invertebrate
community compared with the samples collected during 1973. (See ta-
ble 5.) Perhaps the most significant change was the large percentage
of caddis flies (Trichoptera) in the 1975 sample.

A total of 147 organisms were collected at this site; the median
diversity index of the five samples was 1.58.

TABLE 5. — Summary of diversity indices and count data for

Turtle Creek
Diversity index Generic count Total count
Site T—1
Fall 1973....... 0.92 2 7
Winter 1973....... .00 1 2
Spring 1974....... 341 15 61
Fall 1974....... 1.58 4 28
Winter 1975....... 2.20 10 49
Site T—2
Fall 1973....... 3.22 14 44
Winter 1973....... .32 2 17
Spring 1974....... 2.95 11 58
Fall 1974 ....... 291 12 29
Winter 1975....... 2.61 15 89
Site T-3
Fall 1973....... 2.14 7 112
Winter 1973....... 1.24 4 69
Spring 1974....... 2.42 7 27
Fall 1974....... .94 5 43
Winter 1975....... 2.05 16 166
Site T—4
Fall 1973....... 1.26 7 123
Winter 1973....... 1.48 7 70
Spring 1974....... 1.72 9 194
Fall 1974....... 3.15 11 33
Winter 1975....... 1.78 16 248
SITE T—2

From the fall of 1973 through the following spring, the streambed
consisted of a gravel, mud, and sand mixture (fig. 15). During this
period, however, the bed was undergoing a fairly constant transition
to coarser materials.

The first benthic invertebrate sample, which was collected at this
site during the fall of 1973, revealed a well-diversified population. The
sample had a diversity index of 3.22 and a generic count of 14. Many of
the organisms typically found on sandy and rocky streambeds were
represented. Eight mayflies (Stenonema), which are considered bot-
tom sprawlers, and seven damselflies (Odonata) were found. The re-
mainder of the sample consisted of true bugs (Hemiptera), beetles
(Coleoptera), craneflies (Diptera), and dobsonflies (Megaloptera).
Psephenus, commonly called the riffle beetle, was present in the sam-
ple. According to Pennak (1953, p. 613) riffle beetles “commonly occur
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— Benthic invertebrate distribution in Turtle Creek, site T—1.

on rocky or gravel bottoms * * * in streams where the water is shallow
and swift.” This sample is very similar to the sample collected at site
T-1 in the spring of 1974.

By the winter of 1973, much of the sand and gravel substrate had
been flushed downstream, and the sample taken at this time revealed
the degrading impact of streambed alteration upon the benthic com-
munity. The sample had a diversity index of 0.32 and a generic count
of 2; only beetles (Coleoptera) and midges (Diptera) were contained in

the sample.
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FiGURE 14B. — Benthic invertebrate distribution in Turtle Creek, site T 2.

The heavy rains of January 1974 scoured the sediment substrate.
By the fall of 1974 the streambed had completely reverted to its pre-
construction morphology of clean, white and grey, sandstone cobbles
and loose gravel (fig. 4), even though large quantities of sand still re-
mained in the channel 0.25 mile upstream from the site (See fig. 11.)
The sample collected during the spring of 1974 indicated that a
different group of organisms had established a new type of benthic
community structure. This sample had a generic count of 11 and a
diversity index of 2.95. The sample consisted mostly of mayflies
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FIGURE 14C. — Benthic invertebrate distribution in Turtle Creek, site T—3.
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(Ephemeroptera) and a few midges (Diptera), stoneflies (Plecoptera),
and crayfishes (Decapoda). Even though the diversity index of this
sample was almost as high as that of the fall sample, there was great
dissimilarity in the composition of the two communities. (See fig. 14B.)
The early dominance of mayfly nymphs at this site may indicate that
they are among the first benthic invertebrates to repopulate a given
reach of freshly cut streambed with the onset of stabilization.

Hynes (1972, p. 266) reports a new channel cut for a stream near
Philadelphia contained Simulium (black fly) within a week followed
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The sample collected during the fall of 1973 had a diversity index of
1.26, the lowest from this site. It contained a relatively high number
(83) of midge larvae (Diptera). These midge larvae, or blood-worms,
were found embedded in the thick, mucky bottom layer of silt and clay
such as that shown in figure 11. Ten crayfish (Orconectes) were found
at this site, representing the highest number of crayfish found in any
sample during the investigation.

The winter sample had a slightly higher diversity index but a total
count of about half of the previous sample. However, the greatest
difference between fall and winter samples was the marked change
from a dominance of Chironomus (Diptera) in the fall to that of
mayflies (Ephemeroptera) in the winter. Many Chironomus inhabit
sluggish streams with a deficiency of dissolved oxygen and a muddy
bottom (Pennak, 1953, p. 650). The mucky deposition on the
streambed during the summer was conducive to the presence of
Chironomus.

Because of bed scouring, conditions probably favored benthic inver-
tebrate diversification by the spring of 1974. The spring sample con-
tained five types of mayflies (Ephemeroptera) and three types of the
order Diptera.

The fall 1974 sample indicated biological diversification. Though
the total count was less than any of the three previously collected sam-
ples at site T—4, its diversity index (3.15) was much greater. Eleven
different genera were present, and many of these were representative
or indicative of higher forms commonly associated with free-flowing
streams having low sediment concentrations.

Although the final sample collected at site T—4 had a lower diver-
sity (1.78) than the preceding sample, it had a generic count of 16 and
a total count of 248 organisms. Like all of the other sites sampled
along Turtle Creek during the winter of 1975, site T—4 yielded a pre-
dominance of caddis flies.

During the study a total of 668 organisms was collected at this site,
and the mean diversity index of the five samples was 1.88.

LICK CREEK — STUDY-CONTROL STREAM

Beginning in the spring of 1974, three benthic invertebrate samples
were collected at each of the two sampling sites on Lick Creek. The
following discussion briefly describes the analytical results of these
samples for the individual sites.

SITE L—1

The samples collected during the spring and fall of 1974 had low
total counts but high diversity indices. The spring sample contained a
much larger percentage of mayflies (Ephemeroptera) than the fall
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sample. Caddis flies (Trichoptera), which constituted almost 30 per-
cent of the fall sample, were not present in the spring sample. (See fig.
204.)

However, the sample collected during the winter of 1975 contained
65 caddis flies (Trichoptera) and 32 mayflies (Ephemeroptera) and
had a diversity index of 2.64. The sample contained 142 organisms and
had a generic count of 14 — the highest generic count recorded for
Lick Creek (table 6).

The three samples collected at site L—1 yielded a total of 207 organ-
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FiGURE 20A. — Benthic invertebrate distribution in Lick Creek, site L—1.
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Lick Creek
Diversity index Generic count Total count
Site L-1
Spring 1974 2.26 10 35
Fall 1974 3.13 11 30
Winter 1975 2.64 14 142
Site L-2
Spring 1974 3.04 18 107
Fall 1974 2.80 9 29
Winter 1975 214 13 177
f
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isms and a mean diversity index of 2.68.

It is emphasized that neither sediment transport nor deposition was
visually or otherwise related to the changes observed in generic dis-
tribution of the benthic invertebrates; the changes may be cyclic.

The highest total count observed at site L—1 was less than the high-
est count observed at site L—2. The steeper channel gradient at site
L—1 results in an increased flow velocity that may periodically dis-
lodge organisms, thereby reducing total counts. This probably ex-
plains the smaller total population at site L—1 observed shortly after
the spring rains.

Because the drainage area upstream from this site is virtually in its
natural state, it was assumed that these samples depicted the “normal
condition” for site L—1.

SITE L-2

The biological community at this site was well diversified and highly
populated during the spring of 1974, and the sample collected at this
time had the highest generic count obtained for Lick Creek. One
hundred seven organisms were present in the spring sample. The
benthic invertebrate community structure was similar but more com-
plex than that found at site L—1 at the same time.

By the fall of 1974, the benthic invertebrate population had greatly
decreased, but its diversification had remained high (2.80). As at site
L—1, a generic shift away from a predominance of mayflies
(Ephemeroptera) in the spring occurred. (See fig. 20B.) In this case,
the shift produced a dominance of crane flies (Diptera).

The final sample taken at site L--2 contained 97 caddis flies
(Trichoptera) and 49 mayflies (Ephemeroptera). The sample had a
diversity index of 2.14, contained 177 organisms, and had a generic
count of 13.

The three samples collected at this site yielded a total of 133 organ-
isms and had a mean diversity index of 2.66 (fig. 21).

EFFECT OF DRAINAGE AREA UPON TOTAL POPULATION

Higher total counts were obtained at sites T-3 and T—4 than at T—-1
and T2 and varying kinds of benthic invertebrates were frequently
found at T-3 and T—4 during subsequent visits. The authors at-
tributed the higher total count (and diversification) at sites T—3 and
T—4 to tributary inflow and organism drift. If this is true, there should
be some correlation between inflow from undamaged tributaries and
organism count.

To test this hypothesis, all total counts for each site were
arithmetically averaged and plotted against cumulative drainage
area. The sites farthest downstream and, therefore, those having the
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largest drainage area, yielded the greatest arithmetic mean number of
organisms. This was true for both Turtle Creek and Lick Creek, and
the resulting curves shown in figure 22 also point out that population
variation from the headwaters to the mouth of Turtle Creek was much
greater than that for Lick Creek. Drainage area is significant to the
extent that tributary inflow, which increases with drainage area, pro-
vides a source of seed organisms to a degraded main stem.
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CONCLUSIONS

Massive sediment transport and channel relocation along the

mainstem of Turtle Creek, generated by the construction of a super
highway, Appalachian Corridor G, destroyed or severely damaged the
stream’s benthic invertebrate community.

The greatest benthic damage, which was observed about 18 months

after initial excavation, occurred in the upper reaches of the stream,
where channel gradient is greatest and tributary input of benthic
organisms is least. In these reaches of relatively high flow velocities,
dramatic habitat alteration occurred quickly presumably because of
the erratic movement of large loads of sediment. For example, diver-
sity indices ranged from 0 to 3.41 at site T—1, near the headwaters,
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and the number of organisms found was only one-third that found at
sites T—3 and T—4. Despite rapid streambed alteration, site T—2,
which was in a reach of relocated stream channel, had the highest me-
dian diversity index of all sites on Turtle Creek.

In the downstream reaches of the stream, where the channel gra-
dient is less and the drainage area greater, the range of diversity in-
dices was less than half that of upstream reaches. As drainage area
increased progressively downstream by four times, the total number
of organisms increased proportionately, but the range of diversity in-
dices was halved. At sites T—3 and T—4, the sediment movement was
less erratic, and, instead of entire communities being quickly
destroyed, certain organisms were preferentially eliminated from the
changing environment.

Repopulation and organism diversification of both old and new
channels of Turtle Creek came about quickly. Within a year after con-
struction was completed and vegetation had helped stabilize and
lessen the release of sediment, the population and diversification of
the benthic invertebrates of Turtle Creek were similar to those of Lick
Creek — the control stream. The final samples (winter 1975) from
Turtle Creek had a mean generic count of 14.5, whereas the final sam-
ples from Lick Creek had a mean generic count of 13.5. The benthic
diversities of the two streams during the final sampling were also
similar. The median diversity of Turtle Creek was 2.82, and that of
Lick Creek was 2.39. Organism drift and organism inflow from un-
damaged tributaries were the major methods by which damaged
reaches of Turtle Creek were repopulated.

If projects involving large-scale excavations, such as the construc-
tion of Appalachian Corridor G, can bypass a relatively large part of
the headwater reaches of streams, a source of seed organisms would
remain available to promote repopulation of the downstream reaches.
Though highway construction necessitated major alteration of the up-
per main stem of Turtle Creek, the small but unaltered tributaries to
this reach of the stream were a significant source of the organisms
that promoted development of new benthic communities.

In the absence of data collected prior to excavation activities, con-
current data collection on a control stream may be the only means by
which a reasonable assessment of habitat alteration can be made.
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